On the other hand Howe's theory of dual pairs, the theta correspondence, starts with the oscillator representation of the non-linear metaplectic group Mp(2n), the two-fold cover of Sp(2n). Restricting this automorphic representation to a commuting pair of subgroups (G; G 0 ) of Mp(2n) gives a relationship between the automorphic representations of G and G 0 .
This suggests a natural question: is the theta-correspondence in some sense \functorial". As Langlands points out in 16]: \the connection between theta series and functoriality is quite delicate, and therefore quite fascinating : : : ". Now G and G 0 may be non-linear groups, and so even to de ne the notion of functoriality requires some work.
In particular the L-groups of G and G 0 are not de ned. Nevertheless it is reasonable to ask that theta-lifting be given by some sort of data on the \dual" side. This can be done in some cases in which the nonlinearity of G and G 0 do not play an essential role. Nevertheless a proper understanding of the relationship between theta-lifting (and its generalizations) and functoriality requires bringing the representation theory of non-linear groups into the Langlands program.
Some discussion of the relation of the theta-correspondence to functoriality may be found in 15], 21], and 2]. The case of U(3) has been discussed in great detail in 8].
x2. Non-Linear Groups Let F be a local eld of characteristic 0. Assume G is a simple, simply connected algebraic group de ned over F, and let G = G (F). Let A be an abelian, locally compact group with trivial G-action. Then H 2 (G; A) as de ned by Moore 19] classi es the topological central extensionsG of G by A up to equivalence, i.e. The following Theorem of Prasad and Rapinchuk is the culmination of work which has a number of contributors. It originates in the fundamental paper of Matsumoto 18] , and uses results of Deligne 4] . Theorem 2. 2 20] . Suppose F is non-archimedean and G is isotropic, i.e. contains a one-dimensional split torus. Then by (a). Now is conjugation invariant, so it takes the same value at g and hgh ?1 = zg. This gives
Since is genuine (z) 6 = 1, proving the Proposition.
Remark. The Proposition holds for any conjugation invariant function f which is genuine, i.e. f(zg) 6 = f(g) for all z 2 N (F); z 6 = 1.
That this condition is highly non-trivial is illustrated by: Proposition 2. 8 18] . Suppose F is p-adic, G is split, and T is a split Cartan subgroup. ThenT is abelian if and only if G = Sp(2n) and N = 2 i.e.G is the metaplectic group.
Remark. In some sense the the metaplectic group exists \because" of the oscillator representation. The proposition is an example of the fact that the oscillator representation is distinguished.
x3. General Lifting
Our discussion of lifting of characters for non-linear groups is modeled on the theory of endscopy and twisted endoscopy, including base change. In broad outline this is de ned as follows.
The ingredients are: 
In the case of twisted endoscopy (e.g. base change) conjugacy is replaced by twisted conjugacy, and characters by twisted characters.
In the standard theory lifting (transfer) of orbital integrals is dened rst, and lifting of characters is de ned to be dual to this. Formula (3.2)(a) is then a consequence of the Weyl integration formula. It is possible, and sometimes convenient, to take (3.2)(a) as the de nition, and prove a result on characters directly without the use of orbital integrals. One advantage of this approach is that the representation theory may suggest what to do (for example see Remark 5.13). The corresponding result on orbital integrals should then follow by similar arguments.
The transfer factors are a critical and di cult part of the theory. In the case of endoscopy and twisted endoscopy they contain deep arithmetic information ( 17] , 13]). It is necessary to de ne them carefully to insure the right hand side of (3.2) (which is a priori only a conjugation invariant function) is in fact a virtual character.
x4. Lifting for Non-Linear Groups 
For H a stable virtual character of H de ne t by (3.1)(a):
This is a stably conjugation invariant function onG 0 . The hope is to de ne the data such that it is a genuine stable virtual character or 0, and every such virtual character arises this way.
Note that t conjecturally involves stable virtual characters on both H andG. This is analogous to endoscopic transfer from the quasisplit inner form G qs to G.
x5. Examples
Character theory as in Section 4 or related results are known in the following cases, which will be discussed in more detail. In each case G;G and H are as in x4.
(1) G = H = GL(n; F) (a) For n = 2 this is due to Flicker 6] (4) G = SL(n; F) for F p-adic, and N = n. Take H = PGL(n), as predicted by (2) 25]. The character relations hold in this case, as can be derived from (1a).
(1) Kazhdan-Patterson Lifting for GL(n; F) Let F be a local eld of charactertistic 0, G = GL(n; F). Fix N. Since G is not simple some extra work is required to de ne an Nfold coverG 11]. There is an additional integral parameter c coming from the center, and we writeG = GL(n; F) N; c]. The restriction of GL(n; F) N; c] to SL(n; F) is SL(n; F) N]. The case n=2 is due to In the case F = C , G = GL(n; C ) there are essentially no covers to consider (the derived group SL(n; C ) is simply connected). Nevertheless for any N t may be de ned as in (3.1)(a) taking GL(n; C ) to itself 29]. 
In (3), q = l u is a theta-stable parabolic subalgebra of g =
where R k q is the derived functor in degree k, and L is a virtual character of L. TakingL = p ?1 (L),RG L is de ned similarly. Finally t L is KazhdanPatterson lifting de ned for L, which is a product of copies GL(m; R) and GL(m; C ).
Remark. In Theorems 5.6 and 5.7 t ( ) is computed explicitly. In particular there is an explicit condition for when it is 0. Remark. Statement (3) is a cohomological version of the fact that, very generally in the setting of (3.1), t commutes with ordinary parabolic induction: with the obvious notation
This follows from the induced character formula. A global correspondence of automorphic representations between a linear group H and a non-linear groupG should be given at the unrami ed places by a correspondence of unrami ed representations of H andG. It is natural to realize this correspondence via an isomorphism between H(G; ) and the standard Iwahori Hecke algebra H(H). This is the case for GL(n) ( 12] 
H(G; ) ' H(H):
The group H is independent of and depends on N. With the exception of some cases with G = SL(n) or SO(4n + 2), H may be taken to be either G or the split form of the dual group L G, depending on N.
One consequence of this result is that it gives a candidate for the group H of Section 4 in these cases. The general case follows since the character of the oscillator representation representation is essentially diagonal, as is (5.22). More precisely by ( 22] , Proposition 3.8 and Corollary 5.6) is diagonal with the exception of a cross term Q i<j (x i ; x j ) which is accounted for by (5.19 ).
This completes the proof.
More generally it should follow easily that t commutes with parabolic induction (this is true over R and C ), which would reduce the conjecture to the discrete series. This reduces the computation of irreducible characters of f SL(n) to g GL(n), and hence (via 10]) to GL(n) (at least for tempered representations). In fact there is a natural reduction to PGL(n), as we now sketch.
For 0 2 c F let ( 0 )(xI; ) = 0 (x) (x n ; ). This is a genuine character ofD, and every genuine character arises this way. Each is equal to ( 0 ) for some 0 .
Suppose is an irreducible representation of GL(n) whose central character satis es ( I) = 1 for all 2 n (F). Let~ be the lift of to g GL(n) via 
